While the psychoactive inhalant toluene causes behavioral effects similar to those produced by other drugs of abuse, the persistent behavioral and anatomical abnormalities induced by toluene exposure are not well known. To mimic human ''binge-like'' inhalant intoxication, adolescent, male SpragueDawley rats were exposed to toluene vapor (5700 ppm) twice daily for five consecutive days. These rats remained in their home cages until adulthood (P60), when they were trained in operant boxes to respond to a palatable food reward and then challenged with several different cognitive tasks. Rats that experienced chronic exposure to toluene plus abstinence (''CTA") showed enhanced performance in a strategy set-shifting task using a between-session, but not a within-session test design. CTA also blunted operant and classical conditioning without affecting responding during a progressive ratio task. While CTA rats displayed normal latent inhibition, previous exposure to a non-reinforced cue enhanced extinction of classically conditioned approach behavior of these animals compared to air controls. To determine whether CTA alters the structural plasticity of brain areas involved in set-shifting and appetitive behaviors, we quantified basal dendritic spine morphology in DiI-labeled pyramidal neurons in layer 5 of the medial prefrontal cortex (mPFC) and medium spiny neurons in the nucleus accumbens (NAc). There were no changes in dendritic spine density or subtype in the mPFC of CTA rats while NAc spine density was significantly increased due to an enhanced prevalence of long-thin spines. Together, these findings suggest that the persistent effects of CTA on cognition are related to learning and memory consolidation/ recall, but not mPFC-dependent behavioral flexibility.
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Introduction
Toluene abuse typically consists of inhaling a concentrated vapor over a short period of time in order to achieve a hedonic, intoxicated state similar to other addictive substances (Howard, Bowen, Garland, Perron, & Vaughn, 2011) . Like other drugs of abuse, this ''high" is likely due to modulation of dopamine release in the striatum, potentially via enhancing excitatory signaling on mesolimbic dopamine neurons (Beckley, Evins, Fedarovich, Gilstrap, & Woodward, 2013; Lubman, Yücel, & Lawrence, 2008) .
In preclinical rodent studies, acute administration of abuse-level concentrations of toluene is an anxiolytic, has anti-depressantlike properties, produces a conditioned place preference, and impairs learning and motor coordination (Batis, Hannigan, & Bowen, 2010; Bowen, Wiley, & Balster, 1996; Gerasimov et al., 2003; Lopez-Rubalcava, Hen, & Cruz, 2000) . These data parallel the behavioral profile of acute exposure to other addictive substances.
Since drug addiction may develop following chronic use, it is important to understand the effects of repeated, long-term toluene exposure on behavior and cognition. Results from preclinical studies reveal that chronic exposure to toluene can cause a wide range of cognitive and behavioral impairments including sensitization to drug-induced hyperlocomotion, impaired novel object recognition, spatial learning, and inhibitory avoidance (Batis et al., 2010; Baydas, Ozveren, Akdemir, Tuzcu, & Yasar, 2005; Huerta-Rivas et al., 2012) . In addition, clinical studies in humans also report http://dx.doi.org/10.1016/j.nlm.2017.07.007 1074-7427/Ó 2017 Elsevier Inc. All rights reserved.
Abbreviations: CTA, Chronic toluene exposure followed by protracted abstinence; PE, cue pre exposed; NPE, non cue pre exposed; mPFC, medial prefrontal cortex; NAc, nucleus accumbens core.
